S
o often in behavioural research, we find ourselves with response data of an ordinal nature that cannot easily be analysed in conventional ways. Key behavioural variables such as the quality of individuals may be measured using subjective assessments of plumage brightness, the size or brightness of wattles, muscle condition, body fat scores or territory quality indicators. Behavioural states may be assessed by scoring aggressive, courtship or parental behaviour. Behaviours or breeding sites may be scored subjectively as very risky, risky, intermediate or safe. Positions within a group of foraging or roosting animals may be categorized as peripheral, semiperipheral, semicentral or central. Many key life-history variables involve counting the number of offspring produced (the clutch size or the litter size, the number of chicks hatched or fledged, or the number of pups weaned) and for many organisms, particularly warm-blooded vertebrates, these numbers can take only a fixed number of values within a narrow band and may not always conform to normal, Poisson or binomial distributions.
All these measures are characterized by their ordinal distributions, whether because they are strictly 'ordinal' subjective values such as small/medium/large, on an arbitrary continuous scale, or because they are technically 'interval' data: discrete numbers or scores on a more quantitative scale. We need a statistical technique that allows us to look at whether ordinal response variables are influenced either by continuous variables such as environmental temperature, or by categorical variables such as experimental treatments. Furthermore, as well as telling whether the frequencies of the different numbers of offspring or the frequencies of small, medium and large individuals vary according to the environmental temperature or experimental treatment, we want some way of testing whether an underlying variable such as reproductive capacity or absolute body size, which dictates these ordinal categories, increases or decreases according to environmental temperature or is higher or lower in certain experimental groups. We need a technique that uses the information that 1 is less than 2, that 2 is less than 3, or that small is less than medium, and that medium is less than large.
Unless the ordinal data are drawn from a standard statistical distribution such as Poisson or binomial (Clarke & Cooke 1992, pp. 101-116, 315-334), we are faced with a problem, and are commonly forced into one of two analytical compromises. The data themselves can never truly be normally distributed, but since the residuals around ANOVAs, ANCOVAs or regression models will often conform to a normal distribution, and since parametric tests are often robust to violations of normality in the response variable itself (Winer et al. 1991, pp. 100-101) , ANOVAs, ANCOVAs or regression models will sometimes suffice. If they do not, it might seem that we have no alternative but to discard information, to treat the ranked ordinal categories as unranked nominal categories or to fall back on the less powerful but more robust nonparametric alternatives (Siegel & Castellan 1998) .
In fact, there are analytical techniques available for the analysis of ordinal response data, and they have been around for some considerable time (McCullagh 1980) . They were developed principally for the social rather than the behavioural sciences, but despite McCullagh's recognition of vacant niches in biological research, the techniques have not been widely used. For almost a decade, the lack of widely available software with which to fit these models might have formed an obstacle to their proliferation. During the last decade, however, procedures to fit these ordinal response models were introduced as an integral part of popular statistical packages such as SAS (SAS Institute 1989: PROC CATMOD, pp. 405-517; PROC LOGISTIC, pp. 1071 -1126 and GENSTAT (Cole & Lane 1989 ). Yet, despite the opportunities now available, these methods are still not widely used by behaviourists or by ecologists. In this note, we aim simply to draw attention to the opportunities presented by these techniques and to provide a basic overview of the model structure. Full details of the original statistical theory are available in McCullagh (1980) , and the technique is placed within the wider context of generalized linear models by McCullagh & Nelder (1989, pp. 149-182) .
Ordinal response models are like conventional logistic regression, indeed they have properties similar to all
